Antioxidant defense in a lead accumulating plant, Sesbania drummondii.
Seedlings of Sesbania drummondii were grown in 500 mg l-1 Pb(NO3)2 in presence and absence of chelators: EDTA, DTPA and HEDTA for 4 weeks. Plants were assayed for activities of the antioxidant enzymes: ascorbate peroxidase (APX), guaiacol peroxidase (GPX), catalase (CAT), superoxide dismutase (SOD) and glutathione (gamma-glutamyl-cysteinyl-glycine) content. Activities of antioxidant enzymes were elevated in the presence of Pb but were similar to controls in plants grown in the presence of Pb and EDTA, -DTPA or -HEDTA. Glutathione content was significantly elevated upon exposure to Pb, but lowered upon exposure to chelators. Chlorophyll a fluorescence kinetics were assessed by determination of Fv/Fm and Fv/Fo values. Seedling growth in Pb alone and Pb + chelators did not significantly affect photosynthetic integrity (Fv/Fo) and efficiency (Fv/Fm). The results suggest that Sesbania plants were able to tolerate Pb-induced stress using an effective antioxidant defense mechanism. This study also indicates a protective role of synthetic chelators in Pb-induced oxidative stress metabolism in a Pb-accumulating plant.